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/302

Select g coordinators from n wireless
communications devices near the base station

\L /304

Allocate remaining (n-g) wireless communications
devices of the n wireless communications devices
to the g coordinators to form ¢ wireless
communications groups according to the channel
gains between remaining (n-g) wireless
communications devices of the n wireless
communications devices and the g coordinators

\L /306

Reselect a coordinator from each of the g wireless
communications groups having a maximum sum of
channel gains with other wireless communications
devices in the wireless communications group to
generate g updated coordinators

308

Allocate
remaining (n-g) wireless
communications devices of the n wireless
communications devices to the g updated coordinators
to form g updated wireless communications
groups. Does the iteration of
selecting g coordinators
converge?
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/402

Select g coordinators from n wireless
communicalions devices near Lhe base slalion

\I/ /~404

Allocate remaining (n-g) wireless communications
devices of the n wireless communications devices to
the g coordinators to form g wireless communications
groups according to the power dissipations of the
transmissions between remaining (n-g) wireless
communications devices of the n wireless
communicalions devices and lhe g coordinalors and
between the base station and the g coordinators

\L /406

Reselecl a coordinalor [rom each ol Lhe g wireless
communications groups having a maximum sum of
channel gains with other wireless communications
devices in the wireless communications group to
generate g updated coordinators

408

Allocate
remaining (n-g)
wireless communications devices
of the n wireless communications devices to the ¢
updated coordinators to form g updated wireless
communicalions groups. Does Lhe ileralion
of selecting g coordinators
converge?

F1G. 4
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/502
Select g coordinators from n wireless
communicalions devices near Lhe base slalion
\L /504

Allocate remaining (n-g) wireless communications devices
of the n wircless communications devices to the g
coordinators to form g wireless communications groups
according to the channel gains between remaining (n-g)
wireless communications devices of the n wireless
communications devices and the g coordinators

\L /506

Reselect a coordinator from each of the g wireless
communications groups having a maximum sum of an
~ arithmetic mean of channel gains with other wireless
communications devices in the wireless
communications group and a weighted channel gain
with the base station as g updated coordinators

o08

Allocate
remaining (n-g) wireless
communications devices of the n wireless
communications devices to the g updated coordinators
lo form g updaled wireless communicalions
groups. Does the iteration of
selecting g coordinators

No
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/602

Select g coordinators from n wireless
communications devices near the base station

\L /604

Allocate remaining (n-g) wireless communications devices of the
n wireless communications devices to the g coordinators to form
g wireless communications groups according to the channel gains
between remaining (n-g) wireless communications devices of the
n wireless communications devices and the g coordinators and
between the base station and the g coordinators

\L /606

Reselect a coordinator from each of the g wireless
communications groups having a maximum sum of
an arithmetic mean of channel gains with other
wireless communications devices in the wireless
communicalions group and a wcighled channcl gain
wilh the base slalion as g updaled coordinalor

608

Allocate
remaining (n-g) wireless
communications devices of the n wireless
communications devices to the ¢ updated coordinators
to form ¢ updated wireless communications
groups. Does the iteration of
selecting g coordinators
converge?

No

610

FIG. 6
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/702

Selecl g coordinalors [Trom n wireless
communications devices near the base station

\|/ /704

Allocate remaining (n-g) wireless communications devices
of the n wireless communications devices to the g
coordinators to form g wireless communications groups
according to the channel gains between remaining (n-g)
wireless communications devices of the n wireless
communications devices and the g coordinators

/706

Reselect a coordinator from each of the g wireless
communications groups having a maximum product
of channel gains with other wireless communications

devices in the wireless communications group to
generale g updaled coordinalors

708

Allocate
remaining (n-g) wireless
communications devices of the n wireless
communications devices to the ¢ updated coordinators
lo form g updaled wireless communicalions
groups. Does the iteration of
selecting g coordinators

No

FIG. 7
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/802

Select g coordinators from n wireless
communications devices near the base station

\L /804

Allocate remaining (n-g) wireless communications devices of
the n wireless communications devices to the g coordinators to
form g wireless communications groups according to the
power dissipations of the transmissions between remaining
(n-g) wireless communications devices of the n wireless
communications devices and the g coordinators and between
the base station and the g coordinators

\L /806

Reselect a coordinator from each of the g wireless
communications groups having a maximum product
of channel gains with other wireless communications

devices in the wireless communications group to
generale g updaled coordinalors

808

Allocate
remaining (n-g) wircless
communications devices of the n wireless
communications devices to the g updated coordinators
to form g updated wireless communications
oroups. Does the iteration of
selecting g coordinators
converge?

No

810

FI1G. 8
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Select g coordinators from n wireless
communications devices near the base station

Allocate remaining (n-g) wireless communications devices
of the n wireless communications devices to the g
coordinators to form g wireless communications groups
according lo the channel gains belween remaining (n-g)
wireless communications devices of the n wireless
communications devices and the g coordinators

906

Reselect a coordinator from each of the g wireless
communications groups having a maximum sum of a
— =] geometric mean of channel gains with other wireless

communications devices in the wireless
communications group and a weighted channel gain
with the base station as g updated coordinators

208

Allocate
remaining (n-g) wireless
tommunications devices of the n wireless
communications devices to the g updated coordinators
to form g updated wireless communications
oroups. Does the iteration of
selecting g coordinators
converge?

No

910

FIG. 9
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No

/1002
Selecl g coordinalors [rom n wireless
communications devices near the base statio
\L /1004

Allocate remaining (n-g) wireless communications devices of
the n wireless communications devices to the g coordinators
to form g wireless communications groups according to the
power dissipations of the transmissions between remaining
(n-g) wireless communications devices of the n wireless
communications devices and the g coordinators and between
the base station and the g coordinators

\L /1006

Reselect a coordinator from each of the g wireless
communications groups having a maximum sum of
a geomelric mean of channel gains with other
wircless communications devices in the wircless
commmunicalions group and a weighled channel gain
with the base station as g updated coordinators

Allocate
remaining (n-g) wireless
communications devices of the n wireless
communications devices to the g updated coordinators
to form g updated wireless communications
groups. Does the iteration of
selecting g coordinators
converge?
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No

/1102

Select g coordinators from n wireless
communications devices near the base station

\L /1104

Allocale remaining (n-g) wireless communicalions
devices of the n wireless communications devices to the
g coordinators to form g wireless communications
groups according to the channel gains between remaining
(n-g) wireless communications devices of the n wireless
communications devices and the base station

\L /1106

Reselect a coordinator from each of the wireless
communications groups having a maximum channel
gain with the base station as g updated coordinators

Allocate
remaining (n-g) wireless
communications devices of the n wireless
communications devices to the ¢ updated coordinators
to form g updated wireless communications
groups. Does the iteration of
selecting g coordinators
converge?
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/1202

Select g coordinators from n wireless
communications devices near the base station

\L /1204

Allocate remaining (n-g) wireless communications devices of
the n wireless communications devices to the g coordinators
to form g wireless communications groups according to the
power dissipations of the transmissions between remaining
(n-g) wireless communications devices of the n wireless
communications devices and the g coordinators and between
the base station and the g coordinators

\L /1206

Reselect a coordinator from each of the g wireless
communications groups having a maximum sum of
channel gains with other wireless communications
devices in the wireless communications group to
generate g updated coordinators

Allocate
remaining (n-g) wircless
communications devices of the n wireless
communications devices to the g updated coordinators
to form g updated wireless communications
groups. Does the iteration of
selecting g coordinators
converge?
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/1302

Select ¢ coordinators from n wireless
communications devices near the base station

Allocate remaining (n-g) wireless communications devices
ol the n wireless communicalions devices Lo Lhe g
coordinators to form g wireless communications groups
according to the channel gains between remaining (n-g)
wireless communications devices of the n wireless
communications devices and the ¢ coordinators

\|/ /1306

Reselect a coordinator from each of the wireless
— =] communicalions groups having a median channel gain
with the base station as g updated coordinators

Allocate
remaining (n-g) wireless
communications devices of the n wireless
communications devices to the g updated coordinators
to form g updated wireless communications
groups. Does the iteration of
selecting ¢ coordinators
converge?
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/1402
Select ¢ coordinators from n wireless
communications devices near the base station
\L /1404

Allocate remaining (n-g) wireless communications devices of
the n wireless communications devices to the g coordinators
to form g wireless communications groups according to the
power dissipations of the transmissions between remaining
(n-g) wireless communications devices of the n wireless
communications devices and the g coordinators and between
the base station and the g coordinators

\L /1406

Reselect a coordinator from each of the g wireless
—=| commmunications groups having a median channel gain
with the base station as g updated coordinators

Allocate
remaining (n-g) wireless
communications devices of the n wireless
communications devices to the g updated coordinators
to form g updated wireless communications
groups. Does the iteration of
selecting ¢ coordinators
converge?

No
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/1502

Select g coordinators from n wireless
communications devices near the base station

\L /1504

Allocate remaining (n-g) wireless communications devices of the

n wircless communications devices to the g coordinators to form

g wireless communications groups according to the channel gains

belween remaining (n-g) wireless communicalions devices ol Lhe
n wireless communications devices and the g coordinators

/1506

Resclect a coordinator from cach of the g wircless
communications groups having a minimum sum of
communications power dissipations between the
coordinalor and olher wireless devices in Lhe wireless
communications group and between the coordinator and
the base station as g updated coordinators

Allocate
remaining (n-g) wireless
communications devices of the n wireless
communicalions devices Lo lhe g updaled coordinalors
to form g updated wireless communications
groups. Docs the itcration of
selecting ¢ coordinators
converge?
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/1602

Select g coordinators from n wireless
communications devices near the base station

J/ /1604

Allocate remaining (n-g) wireless communications devices of
the n wircless communications devices to the g coordinators
to form ¢ wireless communications groups according to the
power dissipations of the transmissions between remaining
(n-g) wireless communications devices of the n wireless
communications devices and the g coordinators and between
the base station and the ¢ coordinators

\l/ /1606

Reselect a coordinator from each of the g wireless
communicalions groups having a minimum sum ol
communications power dissipations between the
—~[coordinator and other wireless devices in the wireless
communications group and between the coordinator
and the base station as g updated coordinators

Allocate
remaining {n-g) wireless
communications devices of the n wireless
communications devices to the g updated coordinators
to form g updated wircless communications
oroups. Does the iteration of
selecting ¢ coordinators
converge
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1
METHOD FOR FORMING WIRELESS
COMMUNICATION GROUPS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 61/523,415, filed on Aug. 15, 2011, which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a method for forming wire-
less communications groups applied in a wireless communi-
cations system, especially to a method for forming wireless
communications groups applied in a wireless communica-
tions system according to different transmission criteria.

2. Description of the Prior Art

Wireless communications techniques such as global sys-
tem for mobile communications (GSM), the third generation
communications system (3G) and Worldwide Interoperabil-
ity for Microwave Access (WiMAX) are widely used nowa-
days to provide convenient wireless communications ser-
vices. In the present communication method, each wireless
communications device links to a base station separately to
receive data from the base station or transmit data to the base
station. When a great number of wireless communications
devices are to be linked to the base station at the same time,
using the above method to receive data from the base station
or transmit data to the base station may cause overloading of
the base station. It will result in unexpected power loss during
uplink or downlink, and reducing the life span of the wireless
communications devices.

SUMMARY OF THE INVENTION

An embodiment of the present invention relates to a
method for forming wireless communications groups applied
in a wireless communications system. The method includes
selecting g coordinators from n wireless communications
devices near a base station, allocating remaining (n-g) wire-
less communications devices of the n wireless communica-
tions devices to the g coordinators to form g wireless com-
munications groups, reselecting a coordinator from each
wireless communications group to generate g updated coor-
dinators, and allocating remaining (n-g) wireless communi-
cations devices of the n wireless communications devices to
the g updated coordinators to form g updated wireless com-
munications groups.

In the embodiments provided by the present invention, the
step of selecting coordinators in the wireless communications
system and the step of grouping the wireless communications
devices as wireless communications groups according to the
selected coordinators are alternatively performed. After per-
forming the above two steps, the wireless communications
devices in the wireless communications device groups trans-
mit signals to a coordinator first, and then the coordinator
transmits the received signals to a target base station, or the
coordinator receives signals from the target base station first,
and then transmits the received signals to the wireless com-
munications devices in the wireless communications device
groups. Besides, via grouping the wireless communications
devices as wireless communications groups, the number of
the wireless communications devices linking to the base sta-
tion can be limited, thus improving the efficiency of manag-
ing access to the wireless communications devices. Further,
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2

via selecting coordinators in the wireless communications
devices, the uplink power dissipation of the wireless commu-
nications devices can be reduced, and the life span of the
wireless communications devices can be extended.

These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred
embodiment that is illustrated in the various figures and draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows forming wireless communications groups in
a wireless communications environment according to an
embodiment of the present invention.

FIG. 2 shows reselecting coordinators in the wireless com-
munications groups according to an embodiment of the
present invention.

FIG. 3 is a flowchart showing forming wireless communi-
cations groups and reselecting coordinators in the wireless
communications environment according to a first embodi-
ment of the present invention.

FIG. 4 is a flowchart showing forming wireless communi-
cations groups and reselecting coordinators in the wireless
communications environment according to a second embodi-
ment of the present invention.

FIG. 5 is a flowchart showing forming wireless communi-
cations groups and reselecting coordinators in the wireless
communications environment according to a third embodi-
ment of the present invention.

FIG. 6 is a flowchart showing forming wireless communi-
cations groups and reselecting coordinators in the wireless
communications environment according to a fourth embodi-
ment of the present invention.

FIG. 7 is a flowchart showing forming wireless communi-
cations groups and reselecting coordinators in the wireless
communications environment according to a fifth embodi-
ment of the present invention.

FIG. 8 is a flowchart showing forming wireless communi-
cations groups and reselecting coordinators in the wireless
communications environment according to a sixth embodi-
ment of the present invention.

FIG. 9 is a flowchart showing forming wireless communi-
cations groups and reselecting coordinators in the wireless
communications environment according to a seventh
embodiment of the present invention.

FIG. 10 is a flowchart showing forming wireless commu-
nications groups and reselecting coordinators in the wireless
communications environment according to an eighth
embodiment of the present invention.

FIG. 11 is a flowchart showing forming wireless commu-
nications groups and reselecting coordinators in the wireless
communications environment according to a ninth embodi-
ment of the present invention.

FIG. 12 is a flowchart showing forming wireless commu-
nications groups and reselecting coordinators in the wireless
communications environment according to a tenth embodi-
ment of the present invention.

FIG. 13 is a flowchart showing forming wireless commu-
nications groups and reselecting coordinators in the wireless
communications environment according to an eleventh
embodiment of the present invention.

FIG. 14 is a flowchart showing forming wireless commu-
nications groups and reselecting coordinators in the wireless
communications environment according to a twelfth embodi-
ment of the present invention.
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FIG. 15 is a flowchart showing forming wireless commu-
nications groups and reselecting coordinators in the wireless
communications environment according to a thirteen
embodiment of the present invention.

FIG. 16 is a flowchart showing forming wireless commu-
nications groups and reselecting coordinators in the wireless
communications environment according to a fourteen
embodiment of the present invention.

FIG. 17 shows the distribution of the base station and
wireless communications devices in a wireless communica-
tions environment.

FIG. 18 is a simulation diagram showing reducing power
dissipation by applying the third embodiment of the present
application to the wireless communications environment in
FIG. 17.

FIG. 19 is a simulation diagram showing reducing power
dissipation by applying the fourth embodiment of the present
application to the wireless communications environment in
FIG. 17.

FIG. 20 is a simulation diagram showing reducing power
dissipation by applying the thirteen embodiment of the
present application to the wireless communications environ-
ment in FIG. 17.

FIG. 21 is a simulation diagram showing reducing power
dissipation by applying the fourteen embodiment of the
present application to the wireless communications environ-
ment in FIG. 17.

DETAILED DESCRIPTION

Please refer to FIG. 1. FIG. 1 shows forming wireless
communications groups in a wireless communications envi-
ronment according to an embodiment of the present inven-
tion. As shown in FIG. 1, three wireless communications
devices of n wireless communications devices 30 near a base
station 80 are selected as three coordinators 52, 62 and 72
before forming wireless communications groups. The wire-
less communications devices can be randomly selected. After
selecting the coordinators 52, 62 and 72, remaining (n-3)
wireless communications devices of the n wireless commu-
nications devices 30 are allocated to the coordinators 52, 62
and 72 to form three wireless communications groups 56, 66
and 76, respectively. After selecting the coordinators 52, 62
and 72 and grouping the wireless communications groups 56,
66 and 76, the wireless communications devices in the wire-
less communications groups 56, 66 and 76 respectively trans-
mit signals to the coordinators 52, 62 and 72 first, and then the
coordinators 52, 62 and 72 respectively transmit the received
signals to the base station 80, or the coordinators 52, 62 and
72 respectively receive signals from the base station 80 first,
and then the coordinators 52, 62 and 72 transmit the received
signals to the wireless communications devices in the wire-
less communications groups 56, 66 and 76.

After forming the wireless communications groups 56, 66
and 76, a coordinator is reselected from each wireless com-
munications group 56, 66 and 76 to generate three updated
coordinators 54, 64 and 74. After that, remaining (n-3) wire-
less communications devices of the n wireless communica-
tions devices 30 are allocated to the updated coordinators 54,
64 and 74 to form three updated wireless communications
groups. Although in the first embodiment, only three wireless
communications devices are selected as coordinators, the
present invention is not limited to select only three coordina-
tors, the number of selected coordinators can be adjusted
according to different situations, but the number of selected
coordinators must not exceed an upper limit defined in the
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4

wireless communications specification for the wireless com-
munications environment 100.

Please refer to FIG. 2. FIG. 2 shows reselecting a coordi-
nator in a wireless communications group 79 according to an
embodiment of the present invention. As shown in FIG. 2, the
wireless communications group 79 includes wireless com-
munications devices 31 to 39. Different coordinators may be
selected according to different criteria and algorithms when
reselecting coordinators. For example, when reselecting a
coordinator from the wireless communications group 79 hav-
ing a maximum sum of channel gains with other wireless
communications devices in the wireless communications
group 79, in order to adjust power dissipation caused by
signal transmission between the remaining wireless commu-
nications devices in the wireless communications group 79
and the selected coordinator, the wireless communications
device 34 would most likely be selected.

When reselecting a coordinator from the wireless commu-
nications group 79 having a maximum product of channel
gains with other wireless communications devices in the
wireless communications group 79, in order to adjust power
dissipation caused by signal transmission between the
remaining wireless communications devices in the wireless
communications group 79 and the selected coordinator, the
wireless communications device 31 or 32 would most likely
be selected.

When reselecting a coordinator from the wireless commu-
nications group 79 having a maximum channel gain with the
base station 80, in order to enhance transmission efficiency
between the selected coordinator and the base station 80, the
wireless communications device 35 would most likely be
selected.

When reselecting a coordinator from the wireless commu-
nications group 79 having a median channel gain with the
base station 80, in order to adjust transmission efficiency
between the selected coordinator and the base station 80, the
wireless communications device 32 would most likely be
selected.

When reselecting a coordinator from the wireless commu-
nications group 79 having a minimal power dissipation with
other wireless communications devices in the wireless com-
munication group 79 and the base station 80, in order to
minimize power dissipation caused by signal transmission
between the remaining wireless communications devices in
the wireless communications group 79 and the selected coor-
dinator and signal transmission between the selected coordi-
nator and the base station 80, the wireless communications
device 33, 34 or 35 would most likely be selected.

Please refer to FIG. 3. FIG. 3 is a flowchart showing form-
ing wireless communications groups and reselecting coordi-
nators in a wireless communications environment 100
according to a first embodiment of the present invention. The
flowchart is described as follows:

Step 302: Select g coordinators from n wireless communi-
cations devices near the base station 80.

Step 304: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the channel gains between remaining (n-g)
wireless communications devices of the n wireless commu-
nications devices and the g coordinators.

Step 306: Reselect a coordinator from each of the g wire-
less communications groups having a maximum sum of chan-
nel gains with other wireless communications devices in the
wireless communications group to generate g updated coor-
dinators.
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Step 308: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, go to Step 310; else go to Step 306.

Step 310: End.

In the first embodiment, after selecting g coordinators from
n wireless communications devices near the base station 80,
remaining (n-g) wireless communications devices of the n
wireless communications devices can be allocated to the g
coordinators to form g wireless communications groups
according to the channel gain between remaining (n-g) wire-
less communications devices of the n wireless communica-
tions and g coordinators. In general, a shorter distance
between a coordinator and a wireless communications device
corresponds to a greater channel gain between the coordina-
tor and the wireless communications device. After forming g
wireless communications groups, reselecting a coordinator
from each wireless communications group having a maxi-
mum sum of channel gains with other wireless communica-
tions devices in the wireless communications group. After
performing step 308, repeat steps 306 and 308 for an amount
of times, and then terminate the iteration of performing steps
306 and 308. At this time, use the lastly selected coordinators
and wireless communications groups to perform transmis-
sion between wireless communications devices and the base
station 80 to optimize the channel gains in the wireless com-
munications groups and reduce power dissipation of the
transmission between wireless communications devices and
the base station 80. For example, a threshold can be set for
determining whether the power dissipation of the transmis-
sion between wireless communications devices and the base
station 80 is low enough. In this case, the iteration will ter-
minate when the power dissipation of the transmission
between wireless communications devices and the base sta-
tion 80 is lower than the set threshold. Besides, the iteration
can be terminated if the same g coordinators are repeatedly
selected. In the first embodiment, when reselecting g coordi-
nators, in order to minimize total power loss by maximizing
channel gains, a small number of channel gains between
certain wireless communications devices and coordinators
may be large and undesirable. But overall channel gain is still
optimized. Further, the sum of channel gains in step 306 can
be replaced with the arithmetic mean of channel gains. The
difference between the sum and the arithmetic mean is that
the arithmetic mean of channel gains equals to the sum of
channel gains divided by the number of wireless communi-
cations devices in a wireless communications group.

Please refer to FIG. 4. FIG. 4 is a flowchart showing form-
ing wireless communications groups and reselecting coordi-
nators in the wireless communications environment 100
according to a second embodiment of the present invention.
The flowchart is described as follows:

Step 402: Select g coordinators from n wireless communi-
cations devices near the base station 80.

Step 404: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the power dissipations of the transmissions
between remaining (n—-g) wireless communications devices
of the n wireless communications devices and the g coordi-
nators and between the base station 80 and the g coordinators.

Step 406: Reselect a coordinator from each of the g wire-
less communications groups having a maximum sum of chan-
nel gains with other wireless communications devices in the
wireless communications group to generate g updated coor-
dinators.
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Step 408: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, go to step 410; else go to step 406.

Step 410: End.

The difference between the second embodiment and the
first embodiment is that in the second embodiment, allocating
remaining (n-g) wireless communications devices of the n
wireless communications devices to the g coordinators to
form g wireless communications groups is according to the
power dissipations of the transmissions between remaining
(n-g) wireless communications devices of the n wireless
communications devices and the g coordinators and between
the base station 80 and the g coordinators. In other words,
through performing step 404, a wireless communications
device of remaining (n-g) wireless communications devices
is allocated to a wireless communications group, and in this
wireless communications group, the sum of the power dissi-
pation of the transmission between the coordinator and this
wireless communications device and the power dissipation of
the transmission between the coordinator and the base station
80 will be smaller than if another wireless communications
device is selected as a coordinator. Therefore, in the second
embodiment, the total wireless transmission power dissipa-
tion of the transmission between a coordinator in each wire-
less communications group and the base station 80 can be
reduced. Further, the sum of channel gains in step 406 can be
replaced with the arithmetic mean of channel gains. The
difference between the sum and the arithmetic mean is that
the arithmetic mean of channel gains equals to the sum of
channel gains divided by the number of the wireless commu-
nications devices in a wireless communications group.

Please refer to FIG. 5. FIG. 5 is a flowchart showing form-
ing wireless communications groups and reselecting coordi-
nators in the wireless communications environment 100
according to a third embodiment ofthe present invention. The
flowchart is described as follows:

Step 502: Select g coordinators from n wireless communi-
cations devices near the base station 80.

Step 504: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the channel gains between remaining (n-g)
wireless communications devices of the n wireless commu-
nications devices and the g coordinators.

Step 506: Reselect a coordinator from each of the g wire-
less communications groups having a maximum sum of an
arithmetic mean of channel gains with other wireless com-
munications devices in the wireless communications group
and a weighted channel gain with the base station 80 as g
updated coordinators.

Step 508: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, go to step 510; else go to step 506.

Step 510: End.

The difference between the third embodiment and the first
embodiment is that in the third embodiment, except consid-
ering reducing the power dissipation of the transmissions
inside wireless communication groups, further considering
reducing the power dissipation of the transmissions between
the coordinators and the base station 80, thus reselecting a
coordinator from each of the g wireless communications
groups having a maximum sum of an arithmetic mean of
channel gains with other wireless communications devices in
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the wireless communications group and a weighted channel
gain with the base station 80 as g updated coordinators. More-
over, the sum of channel gains in step 506 can be replaced
with the arithmetic mean of channel gains. The difference
between the sum and the arithmetic mean is that the arith-
metic mean of channel gains equals to the sum of channel
gains divided by the number of the number of the wireless
communications devices in a wireless communications
group.

Please refer to FIG. 6. FIG. 6 is a flowchart showing form-
ing wireless communications groups and reselecting coordi-
nators in the wireless communications environment 100
according to a fourth embodiment of the present invention.
The flowchart is described as follows:

Step 602: Select g coordinators from n wireless communi-
cations devices near the base station 80.

Step 604: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the channel gains between remaining (n-g)
wireless communications devices of the n wireless commu-
nications devices and the g coordinators and between the base
station 80 and the g coordinators.

Step 606: Reselect a coordinator from each of the g wire-
less communications groups having a maximum sum of an
arithmetic mean of channel gains with other wireless com-
munications devices in the wireless communications group
and a weighted channel gain with the base station 80 as g
updated coordinators.

Step 608: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, go to step 610; else go to step 606.

Step 610: End.

The difference between the fourth embodiment and the
second embodiment is that in the fourth embodiment, except
considering reducing the power dissipation of the transmis-
sions inside wireless communication groups, further consid-
ering reducing the power dissipation of the transmissions
between the coordinators and the base station 80, thus rese-
lecting a coordinator from each of the g wireless communi-
cations groups having a maximum sum of an arithmetic mean
of channel gains with other wireless communications devices
in the wireless communications group and a weighted chan-
nel gain with the base station 80 as g updated coordinators.
Moreover, the sum of channel gains in step 606 can be
replaced with the arithmetic mean of channel gains. The
difference between the sum and the arithmetic mean is that
the arithmetic mean of channel gains equals to the sum of
channel gains divided by 1 fewer than the number of wireless
communications devices in a wireless communications
group.

Please refer to FIG. 7. FIG. 7 is a flowchart showing form-
ing wireless communications groups and reselecting coordi-
nators in the wireless communications environment 100
according to a fifth embodiment of the present invention. The
flowchart is described as follows:

Step 702: Select g coordinators from n wireless communi-
cations devices near the base station 80.

Step 704: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the channel gains between remaining (n-g)
wireless communications devices of the n wireless commu-
nications devices and the g coordinators.

10

15

20

30

35

40

45

60

8

Step 706: Reselect a coordinator from each of the g wire-
less communications groups having a maximum product of
channel gains with other wireless communications devices in
the wireless communications group to generate g updated
coordinators.

Step 708: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, go to step 710; else go to step 706.

Step 710: End.

The difference between the fifth embodiment and the first
embodiment is that in the fifth embodiment, channel gains of
each wireless communications device in a wireless commu-
nications group is considered, that is, in a wireless commu-
nications group, the channel gains of a minority of wireless
communications devices will not be ignored for a majority of
the wireless communications devices to reach high channel
gains. Thus, through reselecting a coordinator from each of
the g wireless communications groups having a maximum
product of channel gains with other wireless communications
devices in the wireless communications group to generate g
updated coordinators, the situation that the channel gains of a
minority of wireless communications devices not being con-
sidered can be avoided. Further, the product of channel gains
in step 706 can be replaced with the geometric mean of
channel gains. The difference between the product and geo-
metric mean is that the product of channel gains equals to the
geometric mean of channel gains to the power of 1 fewer than
the number of the wireless communications devices in a
wireless communications group.

Please refer to FIG. 8. FIG. 8 is a flowchart showing form-
ing wireless communications groups and reselecting coordi-
nators in the wireless communications environment 100
according to a sixth embodiment of the present invention. The
flowchart is described as follows:

Step 802: select g coordinators from n wireless communi-
cations devices near the base station 80.

Step 804: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the power dissipations of the transmissions
between remaining (n—-g) wireless communications devices
of the n wireless communications devices and the g coordi-
nators and between the base station 80 and the g coordinators.

Step 806: Reselect a coordinator from each of the g wire-
less communications groups having a maximum product of
channel gains with other wireless communications devices in
the wireless communications group to generate g updated
coordinators.

Step 808: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, go to step 810; else go to step 806.

Step 810: End.

The difference between the fifth embodiment and the first
embodiment is that in the fifth embodiment, channel gains of
each wireless communications device in a wireless commu-
nications group is taken into consideration, that is, in a wire-
less communications group, the channel gains of a minority
of' wireless communications devices will not be ignored for a
majority of the wireless communications devices to reach
high channel gains. Thus, through reselecting a coordinator
from each of the g wireless communications groups having a
maximum product of channel gains with other wireless com-
munications devices in the wireless communications group to
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generate g updated coordinators, the situation that the channel
gains of a minority of wireless communications devices not
being considered can be avoided. Further, the product of
channel gains in step 806 can be replaced with the geometric
mean of channel gains. The difference between the product
and the geometric mean is that the product of channel gains
equals to the geometric mean of channel gains to the power of
1 fewer than the number of the wireless communications
devices.

Please refer to FIG. 9. FIG. 9 is a flowchart showing form-
ing wireless communications groups and reselecting coordi-
nators in the wireless communications environment 100
according to a seventh embodiment of the present invention.
The flowchart is described as follows:

Step 902: Select g coordinators from n wireless communi-
cations devices near the base station 80.

Step 904: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the channel gains between remaining (n-g)
wireless communications devices of the n wireless commu-
nications devices and the g coordinators.

Step 906: Reselect a coordinator from each of the g wire-
less communications groups having a maximum sum of a
geometric mean of channel gains with other wireless com-
munications devices in the wireless communications group
and a weighted channel gain with the base station 80 as g
updated coordinators.

Step 908: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, go to step 910; else go to step 906.

Step 910: End.

The difference between the seventh embodiment and the
fifth embodiment is that in the seventh embodiment, when
reselecting a coordinator from each of the g wireless commu-
nications groups to generate g updated coordinators, except
considering channel gains between each wireless communi-
cations device and the coordinator, further considering the
channel gain between the base station 80 and the coordinator,
thus reselecting a coordinator from each of the g wireless
communications groups having a maximum sum of a geo-
metric mean of channel gains with other wireless communi-
cations devices in the wireless communications group and a
weighted channel gain with the base station 80 as g updated
coordinators. Moreover, the product of channel gains in step
906 can be replaced with the geometric mean of channel
gains. The difference between the product and geometric
mean is that the product of channel gains equals to the geo-
metric mean of channel gains to the power of 1 fewer than the
number of the wireless communications devices in a wireless
communications group.

Please refer to FIG. 10. FIG. 10 is a flowchart showing
forming wireless communications groups and reselecting
coordinators in the wireless communications environment
100 according to an eighth embodiment of the present inven-
tion. The flowchart is described as follows:

Step 1002: Select g coordinators from n wireless commu-
nications devices near the base station 80.

Step 1004: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the power dissipations of the transmissions
between remaining (n—-g) wireless communications devices
of the n wireless communications devices and the g coordi-
nators and between the base station 80 and the g coordinators.
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Step 1006: Reselect a coordinator from each of the g wire-
less communications groups having a maximum sum of a
geometric mean of channel gains with other wireless com-
munications devices in the wireless communications group
and a weighted channel gain with the base station 80 as g
updated coordinators.

Step 1008: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, go to step 1010; else go to step 1006.

Step 1010: End.

The difference between the eighth embodiment and the
sixth embodiment is that in the eighth embodiment, when
reselecting a coordinator from each of the g wireless commu-
nications groups to generate g updated coordinators, except
considering channel gains between each wireless communi-
cations device and the coordinator, further considering the
channel gain between the base station 80 and the coordinator,
thus reselecting a coordinator from each of the g wireless
communications groups having a maximum sum of a geo-
metric mean of channel gains with other wireless communi-
cations devices in the wireless communications group and a
weighted channel gain with the base station 80 as g updated
coordinators. Moreover, the product of channel gains in step
1006 can be replaced with the geometric mean of channel
gains. The difference between the product and geometric
mean is that the product of channel gains equals to the geo-
metric mean of channel gains to the power of 1 fewer than the
number of the wireless communications devices in a wireless
communications group.

Please refer to FIG. 11. FIG. 11 is a flowchart showing
forming wireless communications groups and reselecting
coordinators in the wireless communications environment
100 according to aninth embodiment of the present invention.
The flowchart is described as follows:

Step 1102: Select g coordinators from n wireless commu-
nications devices near the base station 80.

Step 1104: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the channel gains between remaining (n-g)
wireless communications devices of the n wireless commu-
nications devices and the base station 80.

Step 1106: Reselect a coordinator from each of the wireless
communications groups having a maximum channel gain
with the base station 80 as g updated coordinators.

Step 1108: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, go to step 1110; else go to step 1106.

Step 1110: End.

The difference between the ninth embodiment and the first
embodiment is that in the ninth embodiment, when reselect-
ing a coordinator from each of the g wireless communications
groups to generate g updated coordinators, because consid-
ering reducing the power dissipation of the transmission
between the coordinator and the base station 80, a coordinator
having a maximum channel gain with the base station 80 is
selected from each of the wireless communications groups to
generate g updated coordinators.

Please refer to FIG. 12. FIG. 12 is a flowchart showing
forming wireless communications groups and reselecting
coordinators in the wireless communications environment
100 according to a tenth embodiment of the present invention.
The flowchart is described as follows:
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Step 1202: Select g coordinators from n wireless commu-
nications devices near the base station 80.

Step 1204: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the power dissipations of the transmissions
between remaining (n—-g) wireless communications devices
of the n wireless communications devices and the g coordi-
nators and between the base station 80 and the g coordinators.

Step 1206: Reselect a coordinator from each of the g wire-
less communications groups having a maximum sum of chan-
nel gains with other wireless communications devices in the
wireless communications group to generate g updated coor-
dinators.

Step 1208: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, perform step 1210; else go to step 1206.

Step 1210: End.

The difference between the tenth embodiment and second
embodiment is that in the tenth embodiment, when reselect-
ing a coordinator from each of the g wireless communications
groups to generate g updated coordinators, because consid-
ering reducing the power dissipation of the transmission
between the coordinator and the base station 80, a coordinator
having a maximum channel gain with the base station 80 is
selected from each of the wireless communications groups to
generate g updated coordinators.

Please refer to FIG. 13. FIG. 13 is a flowchart showing
forming wireless communications groups and reselecting
coordinators in the wireless communications environment
100 according to an eleventh embodiment of the present
invention. The flowchart is described as follows:

Step 1302: Select g coordinators from n wireless commu-
nications devices near the base station 80.

Step 1304: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the channel gains between remaining (n-g)
wireless communications devices of the n wireless commu-
nications devices and the g coordinators.

Step 1306: Reselect a coordinator from each of the wireless
communications groups having a median channel gain with
the base station 80 as g updated coordinators.

Step 1308: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, perform step 1310; else go to step 1306.

Step 1310: End.

The difference between the eleventh embodiment and the
first embodiment is that in the eleventh embodiment, when
reselecting a coordinator from each of the g wireless commu-
nications groups to generate g updated coordinators, because
considering reducing the power dissipation of the transmis-
sion between the coordinator and the base station 80 as well as
considering reducing the power dissipation of the transmis-
sion inside the wireless communications groups, a coordina-
tor having a median channel gain with the base station 80 is
selected from each of the wireless communications groups to
generate g updated coordinators.

Please refer to FI1G. FIG. 14 is a flowchart showing forming
wireless communications groups and reselecting coordina-
tors in the wireless communications environment 100 accord-
ing to a twelfth embodiment of the present invention. The
flowchart is described as follows:
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Step 1402: Select g coordinators from n wireless commu-
nications devices near the base station 80.

Step 1404: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the power dissipations of the transmissions
between remaining (n—-g) wireless communications devices
of the n wireless communications devices and the g coordi-
nators and between the base station 80 and the g coordinators.

Step 1406: Reselect a coordinator from each of the g wire-
less communications groups having a median channel gain
with the base station 80 as g updated coordinators.

Step 1408: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, perform step 1410; else go to step 1406.

Step 1410: End.

The difference between the twelfth embodiment and the
second embodiment is that in the twelfth embodiment, when
reselecting a coordinator from each of the g wireless commu-
nications groups to generate g updated coordinators, because
considering reducing the power dissipation of the transmis-
sion between the coordinator and the base station 80 as well as
considering reducing the power dissipation of the transmis-
sion inside the wireless communications groups, a coordina-
tor having a median channel gain with the base station 80 is
selected from each of the wireless communications groups to
generate g updated coordinators.

Please refer to FIG. 15. FIG. 15 is a flowchart showing
forming wireless communications groups and reselecting
coordinators in the wireless communications environment
100 according to a thirteen embodiment of the present inven-
tion. The flowchart is described as follows:

Step 1502: Select g coordinators from n wireless commu-
nications devices near the base station 80.

Step 1504: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the channel gains between remaining (n-g)
wireless communications devices of the n wireless commu-
nications devices and the g coordinators.

Step 1506: Reselect a coordinator from each of the g wire-
less communications groups having a minimum sum of com-
munications power dissipations between the coordinator and
other wireless devices in the wireless communications group
and between the coordinator and the base station 80 as g
updated coordinators.

Step 1508: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, perform step 1510, and if the iteration of selecting
g coordinators does not converge; else go to step 1506.

Step 1510: End.

The difference between the thirteen embodiment and the
first embodiment is that in the thirteen embodiment, when
reselecting a coordinator from each of the g wireless commu-
nications groups to generate g updated coordinators, because
considering reducing the power dissipation of the transmis-
sion between the coordinator and the base station 80 as well as
considering reducing the power dissipation of the transmis-
sion inside the wireless communications groups, a coordina-
tor having a minimum sum of communications power dissi-
pations between the coordinator and other wireless devices in
the wireless communications group and between the coordi-
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nator and the base station 80 is selected from each of the
wireless communications groups to generate g updated coor-
dinators.

Please refer to FIG. 16. FIG. 16 is a flowchart showing
forming wireless communications groups and reselecting
coordinators in the wireless communications environment
100 according to a fourteen embodiment of the present inven-
tion. The flowchart is described as follows:

Step 1602: Select g coordinators from n wireless commu-
nications devices near the base station 80.

Step 1604: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g coordinators to form g wireless communications groups
according to the power dissipations of the transmissions
between remaining (n—-g) wireless communications devices
of the n wireless communications devices and the g coordi-
nators and between the base station 80 and the g coordinators.

Step 1606: Reselect a coordinator from each of the g wire-
less communications groups having a minimum sum of com-
munications power dissipations between the coordinator and
other wireless devices in the wireless communications group
and between the coordinator and the base station 80 as g
updated coordinators.

Step 1608: Allocate remaining (n-g) wireless communica-
tions devices of the n wireless communications devices to the
g updated coordinators to form g updated wireless commu-
nications groups. If the iteration of selecting g coordinators
converges, perform step 1610, and if the iteration of selecting
g coordinators does not converge; else go to step 1606.

Step 1610: End.

The difference between the fourteen embodiment and the
second embodiment is that in the fourteen embodiment, when
reselecting a coordinator from each of the g wireless commu-
nications groups to generate g updated coordinators, because
considering reducing the power dissipation of the transmis-
sion between the coordinator and the base station 80 as well as
considering reducing the power dissipation of the transmis-
sion inside the wireless communications groups, a coordina-
tor having a minimum sum of communications power dissi-
pations between the coordinator and other wireless devices in
the wireless communications group and between the coordi-
nator and the base station 80 is selected from each of the
wireless communications groups to generate g updated coor-
dinators.

Please refer to FIG. 17. FIG. 17 shows the distribution of
the base station 80 and wireless communications devices 30
in a wireless communications environment 200. As shown in
FIG. 17, a distance about 1000 meter around the base station
80 includes 40 wireless communications devices 30. Please
also refer to FIGS. 18 to 21. FIG. 18 is a simulation diagram
showing reducing power dissipation by applying the third
embodiment of the present application to the wireless com-
munications environment 200 in FIG. 17. FIG. 19 is a simu-
lation diagram showing reducing power dissipation by apply-
ing the fourth embodiment of the present application to the
wireless communications environment 200 in FIG. 17. FIG.
20 is a simulation diagram showing reducing power dissipa-
tion by applying the thirteen embodiment of the present appli-
cation to the wireless communications environment 200 in
FIG. 17. FIG. 21 is a simulation diagram showing reducing
power dissipation by applying the fourteen embodiment of
the present application to the wireless communications envi-
ronment 100 in FIG. 17. In FIGS. 18 to 21, the horizontal axis
along the x axis represents the number of selected coordina-
tors, and the vertical axis along the y axis represents the
magnitude of the power dissipation. The unit of the vertical
axis is joule. The solid line in FIG. 18 denotes a curve show-
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ing the adjusted power dissipation of the transmissions
between wireless communications devices 30 and the base
station 80 after applying the method of the third embodiment
of the present invention, the solid line in FIG. 19 denotes a
curve showing the adjusted power dissipation of the transmis-
sions between wireless communications devices 30 and the
base station 80 after applying the method of the fourth
embodiment of the present invention, the solid line in FIG. 20
denotes a curve showing the adjusted power dissipation of the
transmissions between wireless communications devices 30
and the base station 80 after applying the method of the
thirteen embodiment of the present invention, and the solid
line in FIG. 21 denotes a curve showing the adjusted power
dissipation of the transmissions between wireless communi-
cations devices 30 and the base station 80 after applying the
method of the fourteen embodiment of the present invention.
Each dotted line depicted in FIGS. 18 to 21 denote a curve
showing the power dissipation of the transmissions between
wireless communications devices 30 and the base station 80
caused by applying a prior art method that each wireless
communications device 30 performs transmission to the base
station 80 individually. It can be seen from FIGS. 18 to 21
that, through utilizing the third, fourth, thirteen and fourteen
embodiments of the present invention, the power dissipation
of the transmissions between wireless communications
devices 30 and the base station 80 can be effectively reduced.
Please notice that in FIGS. 18 to 21, when selecting 10 coor-
dinators, there is great improvement in reducing the power
dissipation of the transmissions between wireless communi-
cations devices 30 and the base station 80. However, if select-
ing 10 coordinators, it is equivalent to each of the 40 wireless
communications devices 30 performs transmission to the
base station 80 individually, thus the power dissipation is not
reduced comparing with the prior art method.

In the embodiments provided by the present invention, the
step of selecting coordinators in the wireless communications
system and the step of grouping the wireless communications
devices as wireless communications groups according to the
selected coordinators are alternatively performed. After per-
forming the above two steps, the wireless communications
devices in the wireless communications device groups trans-
mit signals to a coordinator first, and then the coordinator
transmits the received signals to the base station 80, or the
coordinator receives signals from the base station 80 first, and
then transmits the received signals to the wireless communi-
cations devices in the wireless communications device
groups. Besides, via grouping the wireless communications
devices as wireless communications groups, the number of
the wireless communications devices linking to the base sta-
tion 80 can be limited, thus improving the efficiency of man-
aging access to the wireless communications devices. Fur-
ther, via selecting coordinators in the wireless
communications devices, the uplink power dissipation of the
wireless communications devices can be reduced, and the life
span of the wireless communications devices can be
extended.

Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the invention.
Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended claims.

What is claimed is:

1. A method for forming wireless communications groups,
applied in a wireless communications system, the method
comprising:

selecting g coordinators from n wireless communications

devices near a base station;
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after selecting g coordinators from n wireless communica-
tions devices, allocating remaining (n—g) wireless com-
munications devices of the n wireless communications
devices to the g coordinators to form g wireless commu-
nications groups;

reselecting a coordinator from each wireless communica-

tions group to generate g updated coordinators; and
after reselecting g updated coordinators from each wireless

communications group, allocating remaining (n-g)

wireless communications devices of the n wireless com-

munications devices to the g updated coordinators to

form g updated wireless communications groups;
wherein g and n are positive integers.

2. The method of claim 1, wherein g is smaller than an
upper limit.

3. The method of claim 1, wherein the step of allocating
remaining (n-g) wireless communications devices of the n
wireless communications devices to the g coordinators com-
prises:

allocating remaining (n-g) wireless communications

devices of the n wireless communications devices to the
g coordinators according to channel gains between
remaining (n-g) wireless communications devices of
the n wireless communications devices and the g coor-
dinators.

4. The method of claim 1, wherein the step of allocating
remaining (n-g) wireless communications devices of the n
wireless communications devices to the g coordinators com-
prises:

allocating remaining (n-g) wireless communications

devices of the n wireless communications devices to the
g coordinators according to power dissipations between
remaining (n-g) wireless communications devices of
the n wireless communications devices and the g coor-
dinators.

5. The method of claim 1, wherein the step of reselecting
the coordinator from the wireless communications group
comprises:

reselecting the coordinator from the wireless communica-

tions group having a maximum sum of channel gains
with other wireless communications devices in the wire-
less communications group.

6. The method of claim 1, wherein the step of reselecting
the coordinator from the wireless communications group
comprises:
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reselecting the coordinator from the wireless communica-
tions group having a maximum sum of an arithmetic
mean of channel gains with other wireless communica-
tions devices in the wireless communications group and
a weighted channel gain with the base station.

7. The method of claim 1, wherein the step of reselecting
the coordinator from the wireless communications group
comprises:

reselecting the coordinator from the wireless communica-

tions group having a maximum product of channel gains
with other wireless communications devices in the wire-
less communications group.

8. The method of claim 1, wherein the step of reselecting
the coordinator from the wireless communications group
comprises:

reselecting the coordinator from the wireless communica-

tions group having a maximum sum of a geometric mean
of channel gains with other wireless communications
devices in the wireless communications group and a
weighted channel gain with the base station.

9. The method of claim 1, wherein the step of reselecting
the coordinator from the wireless communications group
comprises:

reselecting the coordinator from the wireless communica-

tions group having a maximum channel gain with the
base station.

10. The method of claim 1, wherein the step of reselecting
the coordinator from the wireless communications group
comprises:

reselecting the coordinator from the wireless communica-

tions group having a median channel gain with the base
station.

11. The method of claim 1, wherein the step of reselecting
the coordinator from the wireless communications group
comprises:

reselecting the coordinator from the wireless communica-

tions group having a minimum sum of communications
power dissipations between the coordinator and other
wireless devices in the wireless communications group
and between the coordinator and the base station.

12. The method of claim 1, wherein the step of selecting g
coordinators from n wireless communications devices near
the base station comprises:

randomly selecting g coordinators from n wireless com-

munications devices near the base station.

#* #* #* #* #*



